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AMENDMENTS TO THE CLAIMS 



1 . (Cuirently Amended) An BSD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having »^¥s^^tft4"Seeftn 4two ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; 

a second gate disposed on a first fiide of the first gate and near the first end of the first 
gate; and 

A-first and second doping regions mat the first and a-second sid^ of the first gatie> and 
coupled to a second and the first node respectively, wherein the first doping region has a first 
ga pdiscontinuitv region, without source/drain implantation, in the substrate under the second 



2. (Original) The BSD protection device as claimed in claim 1, wherein the isolation 
region is a shallow trench isolation, 

3. (Origuial) The BSD protection device as claimed in claim 1» wherein the first node is 
ground while the second node is a pad. 

4. (Currently Amended) The BSD protection device as claimed in claim t fiirther 
comprising: 



gate. 
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a third gate disposed m-aLthe first side of the first gate and near the second end of the 
first gate, wherein the first doping region has a second gapdiscontinuitv region, without 
source/drdin implantation, in the substrate under the third gate. 

5. (Currently Amended) The ESD protection device as claimed in claim 4 fiirther 
comprising: 

a fourth gate having a first and second end overlapping the isolation region to stretch over 
the active region, and coupled to the first node, wherein the first doping region is between the 
first and fourth gate; 

a fifth and sixth gate both disposed e))-at_a first side of the fourth gate, and respectively 
near a first and second end of the fourth gate, wherein the first doping region has a thiid and 
fourth ga pdiscontinuitv region, without source/drain implantation, respectively in the substrate 
under the fifth and sixth gate; and 

a third doping region on a second side of the fourth gate and coiq^led to the second node. 

6. (Original) The ESD protection device as claimed in claim 5, wherein each of the 
second, third, fifth and sixth gate has one end overlapping the isolation region. 

7. (Original) The BSD protection device as claimed in claim 5, wherein each of the first, 
second, thirds fourth^ fifi:h and sixth gate comprises: 

a conducting layer; 

a gate oxide layer under the conducting layer; and 



4 



KM/asc 



PA(£9I72'RCVDAT7/22Q005 8:11:25 PM[EastemDa^^^ 



JUL-22-2005 FRI 07:14 PM BSKB 



FAX NO. 703 205 8050 



Application No.: 10/600,524 



Docket No/. 094i-0759P 



a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

8. (Original) The ESD protection device as claimed in claim 7» wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

9. (Original) The ESD protection device as claimed in claim 1 further comprising a 
fourth doping region enclosing the isolation region. 

10. (Original) The ESD protection device as claimed in claim 9, wherein the substrate is 
a P substrate, the first, second and third doping region are N doping legLons, and the fburth 
doping region is a P doping region. 

1 1 . (Currently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having a firat and gooondt Avo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; 

a second gate disposed on a second side of the first gate and near the first end of the first 



gate; and 
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d-first and second doping regions en-at a -the first and tiiie-second sidG& of the first gate, 
and coupled to a second and the first node respectively, wherein the second doping region has a 
first g ^disoontinuitv regioa without source/drain implantation, in the substrate under the second 
gate. 

12. (Original) The ESD protection device as claimed in claim 11, wherein the isolation 
region is a shallow trench isolation. 

13. (Original) The ESD protection device as claimed in claim 11, wherein the first node 
is ground while the second node is a pad. 

14. (Currently Amended) The ESD protection device as claimed in claim 1 1 fiirther 
comprising: 

a third gate disposed &A-aLtho second side of the first gate and near the second end of the 
first gate, wherein the second doping region has a second g ^discontinuitv region, without 
source/drain implantation, in the substrate under the third gate. 

15. (Currently Amended) The ESD protection device as claimed in claim 14 further 
comprising: 

a fourth gate having a first and second end overlapping the isolation region to stretch over 
the active region, and coupled to the first node, wherein the first doping region is between the 
first and fourth gate; 
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a fifth and sixth gate both disposed ^sL^ first side of the fourth gate, and respectively 
near a first and second end of the fo\irtb gate; and 

a third doping region on the first side of the fourth gate, coupled to the second node, and 
having a third and fourth g ^iscontittuitv region, without source/dram implatation, respectively 
in the substrate under the fifth and sixth gate. 

16. (Origina]) The BSD protection device as claimed in claim IS, wherein each of the 
second, third, fifth and sixth gate has one end overlapping the isolation region. 

17. (Original) The ESD protection device as claimed in claim IS, wherein each of the 
first, second, third, fourth, fifth and sixth gate comprises: 

a conducting layei^ 

a gate oxide layer under the conducting layer; and 

a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

IS. (Original) The ESD protection device as claimed in claim 17, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

19. (Original) The BSD protection device as claimed in claim 1 1 further comprising a 
fourth doping region enclosing the isolation region. 
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20. (Oiigiiial) The ESD protection device as claimed in claim 19. wherein the substrate 
is a P substrate, the first, second and third doping region are N doping regions, and the fourth 
doping region is a P doping regioru 

21 . (Currently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having o firot and sooondt wo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; and 

ft-first and second doping regions aa-at the first and a-second sides of the first gate, and 
coupled to a second and the first node respectively, wherein the first doping region has a first 
ga pdiscontinaitv region near the first end of the first gate. 

22. (Original) The ESD protection device as claimed in claim 21, wherein the isolation 
region is a shallow trench isolation. 

23. (Original) The ESD protection device as claimed in claim 21 , wherein the first node 
is ground while the second node is a pad. 
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24. (CuiTcntly Amended) The BSD protection device as claimed in claim 21, wherein the 
first doping region further has a second fa Bdiscontinuitv region near the second end of the first 
gate. 

25. (Currently Amended) The ESD protection device as claimed in claim 24 fturther 
comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region^ and coupled to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a third doping region on a second side of the second gate, coupled to fhe second node; 

wherein the first doping region has a third and fourth g ^discontinuitv region respectively 
near the first and second end of the second gate. 

26. (Currently Amended) The BSD protection device as claimed in claim 25, wherein 
each of the first, second, third and fourth g ^iscontinaitv reidon has one end connected to the 
isolation region. 

27- (Original) The ESD protection device as claimed in claim 26, wherein each of the 
first and second gate comprises: 
a conducting layer; 

a gate oxide layer under the conducting layer; and 
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a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

28. (Original) The BSD protection device as claimed in claim 27, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer^ and the first and second spacer are silicon 
oxide layers. 

29. (Original) The BSD protection device as claimed in claim 21 further comprising a 
fourth doping region enclosing the isolation region. 

30. (Original) The ESD protection device as claimed in claim 29, wherein the substrate 
is a P substrate, the first, second and third doping region are N doping regions, and the fourth 
doping region is a P doping region. 

31. (Currently Amended) An BSD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having a first and secondt wo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; and 

a-first and second doping regions e»-aLtbe first and a-sccond sides of the first gate, and 
coupled to a second and the first nodie respectively, wherein the second doping region has a first 
gapdiscontinuitv region near the first end of the fust gate. 
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32« (Original) The BSD protection device as claimed in claim 31, wherein the isolation 
region is a shallow trench isolation. 

33. (Original) The ESD protection device as claimed in claim 31, wherein the first node 
is ground while the second node is a pad. 

34. (Original) The ESD protection device as claimed in claim 31, wherein the second 
doping region further has a second gaB discontinnitv region near the second end of the first gate. 

35. (Currently Amended) The ESD protection device as claimed in claim 34 further 
comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coupled to the first node, wherein the first doping region is «n-aLa 
first side of the second gate; and 

a third doping region ow-aLa second side of the second gate, coupled to the second node; 

wherein the second doping region has a third and fourth gft pdiscontinuitv region 
respectively near the first and second end of the second gate. 

36. (Currently Amended) The ESD protection device as claimed in claim 35, wherein 
each of the first, second, third and fourdi pa pdiscontinuity regions has one end connected to the 
isolation region. 
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37. (OrigiTial) The ESD protection device as claimed in claim 36, wherein each of (he 
first and second gates comprises: 

38. (Original) The ESD protection device as claimed in claim 37. wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

39. (Original) The BSD protection device as claimed in claim 31 further comprising a 
fourth doping region enclosing the isolation region. 

40. (Original) The ESD protection device as claimed in claim 39, wherein the substrate 
is a P substrate, the first, second and third doping region are N doping regions, and the fourth 
doping region is a P doping region. 

41. (Currently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having a firal and c e o oadtwo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; and 

d-first and second doping regions m-ai the first and a-second sides of the first gate, and 
coupled to a second and the fiist node respectively; 
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wherein the isolation region protrading into the first doping region near the first end of 
the first gate. 

42. (Original) The BSD protection device as claimed in claim 41, wherein the isolation 
region is a shallow trench isolation. 

43. (Original) The BSD protection device as claimed in claim 41, wherein the first node 
is ground while the second node is a pad« 

44. (Original) The BSD protection device as claimed in claim 41, wherein the isolation 
region protruding into the first doping region near the second end of the first gate. 

45. (Original) The BSD protection device as claimed in claim 44 further comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coiq)led to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a diird doping region on a second side of the second gate> coupled to the second node; 

wherein the isolation region protruding into the first doping region near the first and 
second end of the second gate. 

46. (Original) The BSD protection device as claimed in claim 45, wherein each of the 
first and second gate comprises: 
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a conductiog layer; 

a gate oxide layer under the condiicting layer, and 

a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

47. (Original) The BSD protection device as claimed in claim 46» wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and fhe first and second spacer are silicon 
oxide layers. 

48. (Original) The BSD protection device as claimed in claim 41 further comprising a 
fourth doping region enclosing the isolation region. 

49. (Original) The ESD protection device as claimed in claim 48, wherein the substrate 
is a P substrate, the first, second and third doping regions are N doping regions, and the fourth 
doping region is a P doping region. 

50. (Currently Amended) An BSD protection device comprising: 
a substrate; 

an isolation region on fhe substrate, enclosing an active region; 

a first gate having a first and s e oon diwa ends overiappiug the isolation region to stretch 
over the active region, and coupled to a first node; and 
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drfirst and second doping regions eiv^the first and ft-second sides of the first gate, and 
coupled to a second and the first node respectively; 

wherein the isolation region protruding into the second doping region near the first end of 
the first gate. 

51. (Original) The BSD protection device as claimed in claim 50, wherein the isolation 
region is a shallow trench isolation. 

52. (Original) The BSD protection device as claimed in claim 50, wherein the first node 
is ground while the second node is a pad. 

53. (Original) The ESD protection device as claimed in claun 50, wherein the isolation 
region protruding into the second doping region near the $econd end of the first gate. 

54. (Original) The ESD protection device as claimed in claim 53 fiirther comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coupled to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a third dopuig region on a second side of the second gate, coupled to the second node; 

wherein the isolation region protruding into the second doping region near the first and 
second end of the second gate. 
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55. (Original) The BSD protection device a$ claimed in claim 54, wherein each of the 
first and second gate comprises: 

a conducting layer; 

a gate oxide layer under the conducting layer; and 

a first and second spacer respectively adjacent to two sides of fbe conducting layer and 
gate oxide layer. 

56. (Original) The BSD protection device as claimed in claim 55, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

57. (Original) The BSD protection device as claimed in claim 50 fiirther comprising a 
fourth doping region enclosing the isolation region. 

58. (Origitial) The ESD protection device as claimed in claim 57, wherein the substrate 
is a P substrate, the first, second and third doping regions are N doping regions, and the fourth 
doping region is a P doping region. 

59. (Cmrently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 
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a first gate having a first and fl e o oadtwo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; and 

»-fir$t and second doping regions ew-at the first and a second sides of the first gate, and 
coupled to a second and the first node respectively; 

wherein the isolation region has a first portion under the first end of the first gate 
protruding into both the first and second doping region. 

60. (Original) The BSD protection device as claimed in claim 59, wherein the isolation 
region is a shallow trench isolation, 

61. (Original) The BSD protection device as claimed in claim 59, wherein the first node 
is ground while the second node is a pad. 

62. (Original) The BSD protection device as claimed in claim 59, wherein the isolation 
region further has a second portion under the second end of the first gate protruding into both the 
first and second doping regions. 

63. (Original) The BSD protection device as claimed in claim 62 fiirfher comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coupled to tiie first node, wherein the first doping region is on a first 
side of the second gate; and 

a third doping region on a second side of the second gate, coupled to the second node; 
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wherein the isolation region has a third and fourth portion respectively under the first and 
second protniding into both the first and second doping region. 

64. (Original) The ESD protection device as claimed in claim 63, wherein each of the 
first and second gate comprises: 

a conducting layer, 

a gate oxide layer under the conducting layer, ^nd 

a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

65. (Original) The BSD protection device as claimed in claim 64, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

66. (Original) The ESD protection device as claimed in claim 59 fijrther comprising a 
fourth doping region enclosing the isolation region. 

67. (Original) The ESD protection device as claimed in claim 66> wherein the substrate 
is a P substrate, the first, second and third doping region are N doping regions, and the fourth 
doping region is a P doping region. 

68. (Original) An ESD protection device comprising: 
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a substrate; 

an isolation region on the substrate, enclosing an active region; 

a &st gate having a fir o t and p ocondt wo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; 

a first and second doping region on the first and a second side of the first gate» and 
coupled to a second and the first node respectively; and 

a third doping region disposed under the first and second doping regiong and near the first 
end of the first gate, having a doping concentration lower than that of the first and second doping 



69. (Original) The BSD protection device as claimed in claim 68, wherein the isolation 
region is a shallow trench isolation. 

70. (Original) The BSD protection device as claimed in claim 68, wherein the first node 
is ground while the second node is a pad. 

71. (Original) The ESD protection device as claimed in claim 68 further comprising a 
fourth doping region disposed under the first and second doping regions and near the second end 
of the first gate, having a doping concentration lower than that of the first and second doping 
regions. 

72. (Original) The BSD protection device as claimed in claim 71 fisrther comprising: 



regions. 
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a $econd gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coupled to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a fifth doping region on a second side of the second gate, coupled to the second node; 

wherein the third doping region is disposed under the first, second and fififa doping 
regions and near the first end of the first and second gate while the fourth doping region is 
disposed under tiie first, second and fifth doping regions and near the second end of the first and 
second gates. 

73. (Original) The BSD protection device as claimed in claim 72, wherein each of the 
first and second gate comprises: 

a conducting layer, 

a gate oxide layer under the condiicting layer; and 

a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

74. (Original) The BSD protection device as claimed in claim 73, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 

75. (Original) The ESD protection device as claimed in claim 68 further comprising a 
sixth doping region enclosing the isolation region. 
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76. (Original) The BSD protection device as claimed in claim 75, wherein the substrate 
is a P substrate, tlie first, second, third, fourth and fifth doping region are N doping regions, and 
the sixth doping region is a P doping region. 

77. (Currently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate, enclosing an active region; 

a first gate having a first and seoondt wo ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; 

ar-first and second doping regions aa^t the first and a-second sid^ of the first gate, and 
coupled to a second and the first node respectively; and 

a first doping region well disposed under die first doping region and near the first end of 
the first gate. 

78. (Original) The BSD protection device as claimed in claim 77, wherein the isolation 
region is a shallow trench isolation. 

79. (Original) The ESD protection device as claimed in claim 77, wherein the first node 
is ground while the second node is a pad. 
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80. (Original) The BSD protection device as claimed in claim 77 further comprising a 
second doping region well disposed under the first doping region and near the second end of ibe 
first gate. 

81 . (Original) The BSD protection device as claimed in claim 80 further comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region, and coupled to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a third doping region on a second side of the second gate, coupled to the second node. 

82» (Original) The ESD protection device as claimed in claim 81, wherein each of the 
first and second gates comprise: 
a conducting layer; 

a gate oxide layer under the conducting layer, and 

a first and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

83. (Original) The ESD protection device as claimed in claim 82, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 
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84. (Original) The ESD protection device as claimed in claim 77 further coniprising a 
fourth doping region enclosing the isolation region. 

85. (Original) The ESD protection device as claimed in claim 84, wherein die substrate 
is a P substrate, the firsts second and third doping regions are N doping regions, and the first and 
second doping regions are P doping regions. 

86. (Currently Amended) An ESD protection device comprising: 
a substrate; 

an isolation region on the substrate^ enclosing an active region; 

a first gate having arfe ^ - atid second two ends overlapping the isolation region to stretch 
over the active region, and coupled to a first node; and 

a first and second doping region on the first and a second side of the first gate^ and 
coupled to a second and the first node respectively; and 

wherein the first gate protruding into the first doping region so diat, in the first doping 
region, a width of a center portion is larger than those of portions near the first and second end of 
the first gate. 

87. (Original) The ESD protection device as claimed in claim 86, wherein the isolation 
region is a shallow trench isolation. 
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88. (Original) The ESD protection device as claimed in claim 86» wherein the first node 
is ground while the second node is a pad. 

89. (Original) The ESD protection device as claimed in claim 86 further comprising: 

a second gate having a first and second end overlapping the isolation region to stretch 
over the active region^ and coupled to the first node, wherein the first doping region is on a first 
side of the second gate; and 

a third doping region on a second side of the second gate, coupled to the second node; 

wherein the second gate protruding into the first doping region. 

90. (Original) The BSD protection device as claimed in claim 89, wherein each of the 
first and second gate comprises: 

a conducting layer; 

a gate oxide layer under the conducting layer; and 

a fiist and second spacer respectively adjacent to two sides of the conducting layer and 
gate oxide layer. 

91. (Original) The ESD protection device as claimed in claim 90, wherein the conducting 
layer is a polysilicon layer while the gate oxide layer, and the first and second spacer are silicon 
oxide layers. 
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92. (Original) The BSD protection device as claimed in claim 86 further comprising a 
fi^urtb doping region enclosing the isolation region. 

93. (Original) The ESD protection device as claimed in claim 92, wherein the substrate 
is a P substrate, the first, second and third doping region are N doping regions, and the fourth 
doping region is a P doping region. 
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